Data was taken from a full scale sidestream membrane bioreactor (MBR) plant that has been treating industrial wash water from a salad processing factory based in Worcestershire. Various online and offl ine measurements were taken during an intensive sampling period for the complete fl ow train. Offl ine tests included measuring extra-cellular polymeric substance (EPS) and soluble microbial product (SMP) levels in the sludge water which are the main foulants on the associated membrane [1]. Two modifi ed phenomenological Activated Sludge models based upon the ASM1 and ASM3 that included EPS/SMP concentrations were calibrated and validated using these offl ine and online measurements [2][3][4][5][6]. In order to see whether a simpler model structure could be formulated for advanced control purposes that was based wholly upon measured historical data sets, further conceptual models were developed based on system identifi cation procedures and input-output times series analysis methods [7]. These model forms utilised autoregressive, state-space and subspace formulations, and were calibrated and validated in Matlab © using the collated plant data. A poor model fi t was shown for the modifi ed Oliveira and Lu Activated Sludge models, although their parameters were changed from the original models' values to refl ect an MBR system [5,6]. In comparison the subspace and ARX formulated biological models were reasonably accurate when compared to the Activated Sludge version, although a much longer historical data set is needed to confi rm these initial fi ndings.
Introduction
This research work uses phenomenological models based on membrane bioreactor (MBR) biochemical processes to measure the effectiveness of alternative time series input-output (IO) models based upon system identifi cation methods. Both model types are calibrated an d validated using a similar plant layout and data set derived for this purpose. The focus of this research is to create practical MBR computer models which can then be applied in MBR design, control and optimisation [8] .
The eventual purpose of this study is to create an integrated biological and membrane fi ltration model based on IO modelling methods to accurately predict fouling propensity of the mixed liquor on the membranes. This fouling propensity is determined by various factors such
